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In the claims, all of the claims were rejected under 35 USC §102(b) as being 
anticipated by DE 3007640A. That rejection is respectfully traversed by the above 
amendments to the claims and following remarks. 

Firet, the Applicant has secured a translation of the DE '640 reference and a copy 
of the translation is being submitted herewith. As disclosed in the translation, it is clear 
that the disclosure iuid teaching of the '640 reference is significantly different from the 
Applicant's invention and does, not anticipate it. 

In accordance with the Applicant's invention, a variable ratio drive belt system is 
provided to drive the water pump. Variable pitch pulley mechanisms are attached to the 
crankshaft and water pump and connected together by a drive belt. Spring members are 
utilized to keep the two halves of the crankshaft pulley together and the two halves of the 
water pump pulley spaced part. The centrifjcal forces on the pulleys when the engine is 
in operation keep the speed of rotation of the water pump at an appropriate level. The 
speed of the water pump is increased at low engine speeds and decreased at high engine 
speeds. This in turn regulates the flow of coolant to the engine as needed. 

In contrast, in the DE '640 reference (p. 5-6) an expansion element 12 is exposed 
to the coolant flow and adjusts the adjustable disc of the pulley on the water pump shift. 
The speed of the water pump is increased with increasing temperature of the coolant. 

By this Amendment, the claimis have been revised in order to more specifically 
defme and set out the Applicant's invention. Independent claim 1 has been revised to 
include the subject matter of claims 2-5, independent claim 9 has been amended to 
include the subject matter of claims 10-12, and independent claim 15 has been amended 
to include the subject matter of claims 16-17. 

in addition, new independent claims 21, 22 and 23 have been added which set out 
tlie subject matter in different ways, but with similar features and limitations as found in 
claims I, 9 and 15, Finally, dependent claims 7, 8, 14 and 20 have been amended to 
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change their dependencies and are now dependent from one of the amended independent 
claims. 

It is submitted that all of the claims remaining in the case, namely claims 1, 7-9, 
14-15, and 20-23, are all in proper form and patentably distinguish from the prior art. 
Accordingly, allowance of the claims and passage of the application to issuance arc 
respectfully requested. 



Respectfully submitted,. 



ARTZ & ARTZ, P,C. 




John A. Artz, Reg. No. 25,824 
28333 Telegraph Road, Suite 250 
Southfield, MI 48034 
Telephone: (248) 223-9500 
Facsimile; (248) 223-9522 



Dated: February 12,2007 
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Claims 



1 . Variable-speed drive for a water pump on an internal combustion engine, in 
particular for motor vehicles, using a variable^peed V-belt transmission that is 
arranged between the crankshaft and the shaft of the water pump and has an 
adjusting mechanism, charactetrized in that the adjusting mechanism consists 
of an expansion element (12) that is exposed to the coolant of the internal 
combustion engine (1) and adjusts the adjustable disk (8) of the belt pulley (0) 
located on the shaft (3) of the water pump In the direction of increasing speed 
with increasing coolant temperature. 

2. Drive according to claim 1, characterized in that the expansion element (12) is 
located in the flow of the coolant return. 

3. Drive according to claims 1 and 2, characterized in that the expansion element 
(12) is designed as an annular element that is concentric to the mounting (5) of 
the shaft (3) for the water pump and that is connected to the adjustable disk (8) 
through an annular piston (13). 



2 
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4. Drive according to claims 1 through 3, characterized in that the fan rotor (15) for 
the radiator (16) of the internal combustion engine sits on the shaft (3) of the 
water pump. 
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"Variable-Speed Drive for a Water Pump on an Internal Connbustion Engine" 

The invention relates to a variable-speed drive for a water pump on an internal 
combustion engine, in particular for motor vehicles, using a variable-speed V-beit 
transmission that is an-anged between the crankshaft and the shaft of the water pump 
and has an adjusting mechanism. 

From DE-OS 2 027 664 is known a V-belt drive for assemblies driven by an internal 
combustion engine, such as fans, generators, and pumps, in which the adjusting 
mechanism consists of centrifugal weights which provide a drive that has a high and 
approximately constant transmission ratio in the range of relatively low speeds with only 
a relatively small increase in the drive speed of the devices in the range of relatively 
high speeds. In addition, a variable-speed drive for assemblies is known from DE-OS 1 
676 358 in which a variable-speed V-belt transmission is arranged between the 
crankshaft and the shaft of the first assembly, which transmission increases speed at 
low crankshaft speeds and decreases speed as a function of centrifugal force as the 
crankshaft speed increases. 

\A/hile the first mentioned V-belt drive is provided for assemblies that, per se» 
overproduce at high speeds and thus adversely affect fuel consumption, the second 
assembly drive mentioned causes the assemblies to run at as constant a speed as 
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possible so that it is not necessary to make the assemblies oversize on account of low 
speeds of the internal combustion engine* 

By contrast, the object of the present Invention Is to design the drive of a water pump 
such that the cooling system can be simplified and power dissipation i$ minimized. This 
object is attained in accordance with the invention in that the adjusting mechanism for 
the variable-speed drive for the water pump consists of an expansion element that is 
exposed to the coolant of the internal combustion engine and adjusts the adjustable 
disk of the belt pulley located on shaft of the water pump in the direction of increasing 
speed with increasing coolant temperature. 

The invention achieves continuously variable adjustment of heat removal by changing 
the coolant flow volume. The water pump's power consumption is reduced. In the 
coolant system, the bypass circuit with thermostat can be eliminated. Furthermore, 
more uniform cooling is achieved with improved warm-up behavior. 

In an advantageous embodiment of the object of the invention, the expansion element 
can be located in the flow of the coolant retum, wherein it is advantageous in terms of 
both construction and function for it to be designed as an annular element that is 
arranged concentric to the mounting of the shaft for the water pump, and that is 
connected to the adjustable disk through an annular piston. 
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The fan rotor for the radiator of the internal combustion engine can also be placed on 
the shaft of the water pump, so that, in advantageous fashion, the air volume flow rate is 
also regulated in accordance with the quantity of heat that arises. 

The object of the invention is represented schematically in an example embodiment in 
the drawing. 

A water pump housing 2 is flange-mounted on an internal combustion 1, and arranged 
in said housing is a rigid pump impeller 4 on a shaft 3. The shaft 3 is mounted on roller 
bearings 5 in the water pump housing 2, and Is driven from the shaft 7 of the internal 
combustion engine by means of a variable-speed V-belt transmission 6. The adjustable 
disk 8 of the belt pulley 9, located on the shaft 3. of the variable-speed V-belt 
transmission 6 is designed such that it can move against the compression spring 10, in 
order to be able to change the effective diameter of the belt pulley 9 for the belt 11. The 
movement of the adjustable disk 8 is effected by an expansion element 12 and an 
annular piston 13. The expansion element 12 and the annular piston 13 are arranged 
concentric to the mounting of the shaft 3 such that the expansion element 12 is 
surrounded by a chamber 14, through which the coolant flows in the return. Also located 
on the shaft 3 of the belt pulley 9 is the fan 15 for the radiator 16. 

At low coolant temperatures, the V-belt 1 1 on the variable-speed V-belt transmission 6 
assumes the position shown in the drawing. The pump impeller 4 pumps coolant from 
the internal combustion engine 1 in the direction of the arrow 17 into the chamber 14, 
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whence it travels in the direction of the arrow 18 to the radiator 16. From the radiator 16, 
the cooled coolant flows In the direction of the arrow 1 9 into the internal combustion 
engine 1. 



As the coolant becomes increasingly warmer in the internal combustion engine 1, the 
expansion element 12 rs influenced in the direction of expansion by the coolant return 
flowing through the chamber 14, and the adjustable disk 8 is pressed against the 
compression spring 10 by means of the annular piston 13, so that the belt 1 1 circulates 
about a smaller diameter on the belt pulley 9 and about a larger diameter on the belt 
pulley 20 with the aid of the compression spring 21 , thus causing the pump impeller 4 of 
the water pump and simultaneously also the fan 15 to be driven faster. 
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An sprit Qlie 



IJ R€is«l**-*'«*' Antrii»b fiir oine Voaaorpuape M «±o*r Bre»n- 

xelchnot, <ial^ dar Vcrstcllitie chwi awftia ou» eixiBin 

D*httAtcifr« lenient fi2) be«t«M, da* die Vsrst^H-cbelbe (8) 
der au<* d«r (3) d«r Vaas^rpumpe aneeor«lnefc«n Rianen- 

•cb«lb« (9) Mit ^unebtnendor Kiihlwa a 3 arf^Kr»« iw Sinn* 
eltier therwet ^tiinj ina Schnolla vor«tallt. 



2, 



Ancrieb nach Anapmch 1, dadurcK i^ekenn- 
jt^icbnet, daQ d^a Da ho a toff element < 12) iw 
^troia des KUhlwaoaerrvckJaurea angaordnat iat» 



3^ Antrtob nacH dan Aospruchen 1 uiid a, dadurcb 

^okennaelcbTiat, daB dae Oahnstof f alemani 
(12) ala koFizantriscb znr Lagerunf ( 5> dar W^llc (3) 
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das iiber ainen Rln^ko^bM (53) mlt a-ir VorvteUff^belbe 
(8) In Verbinduni^ st«ht. 

4. Atitrieb Mcb den Anapriichen 1 bi« J, dadusrch 
S^lcennzai cbii« t, dafi nuJT d«r VAlle (3) 
d*r Vaasarpuinpe des L.iifterrad (15) ^Ur den Kiililaz- {16) 
der Breimkr«rtca»«chin9 vltet. 
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Stut"tgart-UiitertUrkh«iiii 



26. Yebruar I98O 



an elner Breiinkral't««»chlD«" 



Die £rf±nduiD£ b«i:l«lit sich auf «inen reg«lbaren Antrlftb rur 
edlne VaM«er7iumpe qvl elner BrannlcrAf~tmAftctii.T)e « incttiasOYideire 

ii^nd dor Well« der Woo«erpunip« an^«ordneten KallrleseA'-' 
R«£Oi-£«trjl«t»«0 ?»lt eln«m Veratellmecbanl&wu«- 

Durch die DS-OS Z 027 lat «in XailrlM^nantrieb jTiir von 

BreDnkrnrttmaaahJlo^ fins«tri»b«M Ag^TmRmiL^ , x.B- Lurtar« 
Llchtttaaeblnan und Puippan. bakanvi:. b«i iS«» dez* Verataj.!^ 
mechanisBUB aus fllabgaiciclitan b«a^abl, dia datt Im Barelcl^ 
nledf-lservr OratisatiXan ei.na .hohe, atwa Itonatanta Cbaraetsuns 
aufwajtaandan AntrJLab lai 3«r«lch bUbarar Drel»»aii^an 9wr nocb 
ainan ^ei-in^«jreD Anail«g d«r Antri«badrah%alil dar As^refa'te 
varml ttaln . Das weltaren iat oua dai- DCOS 1 576 alp 
re^elbarar AgS'*ASa'tean±T*leb bekannt, bel daai swiacben dar 
ICurbalWalle und dejr Vella da 6 arsten A^|pra|^«tea ain Kail- 
riamari-R«gaXg9triet>a anseordnat iati daa bel nladriger Kur- 
ba3 wellandrahzabX alna Cberaat^pUn^ loa Schnella auTweist 
und daa mil »teij^ender KiirbelwelXendrahnobl f liebWrartab-i 
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W(^hr*oncl d«r an erstiear 6 telle ftj-wKhn^v Keilrxevenan tri«b f'ttr 
ati olch bel liohen PrehjftobXea leu vl«JL leliitend* nod dMit d«n 
Krof t«*tDi:fver|>rsuch uns^natlg b«eijiriu«««&nde A$^re$ate varje- 
sohep ist, beziteckt d«r «n z¥9±f^r 5tcll« anKef'uhz'te A|$crD(«tB- 
antrleb elnen l-»uf der A55r«g»la mit mogXlchat konstaatar Dreh«* 
itAhl. um die Ag^re^ate oicht ite^en til»drdLs«^ Dr-«hz«hX«n d«r 
Brennkr^f'^iiLBaChiiie iibax-dinendlonieren eu muisatn* 

OeiBffesexiiubet' macht es »ich die Erflpduns Aufgab* , den 

AntT-xeb einer We^ff^rpuiap* ao zu sestaXten, daii dp a Mbiarntam 
ver^Xnracht wordan Xaiin und die VarlaatJelatUfrK verrxjigmr t 
wlrd* Dda ^a^tallte Auf^abe vlrd «rrindun«acenaA dsdurcb ^a- 
Loat, dam dar V^i^a te J^J.aiachan±aiau a riir d«ti irag:eXbar«n Antrtab 
i*ur di« W«i00ez"pumpe aua ainabi vom Kfihiwaaaar ^ar* Brev^Alcra Ct- 
maachine beaurs<:hlaeten DehttatofCaXeoient befttabt, dav die 
Ver^ t«Jllscbeiba dar muT dar WelXe der Waaaerpumpe Aui^aord* 
n«teii Hiemetiatfheibe rait sunehnendar Kahlwaaaervarme In Sinna 
ainev* i:bar»e trtkins In^ SchpaXXe verstaX.lt. 

Durch dia Crrindung wird eina aturanlos« Kes«Xung *iar KSrMe- 
ab-Tutir durch Var&ndern oas KUbXmi t^e-lvolumanatroBie$ «rralcbt« 
Dar L a ia tun gsba<f a r*r der We^verpuinpa vlrd ^erln^er. Zqq Ki#h 
ay^tem kaiin dar KurzacbluAkraiaXau IT tdit rbacmosta t entfaiZan. 
Ferner wird aiha sXaichmli&i^ere Xtihlun^ und eih baaseraa An- 
w^rmeverbaXtan arsielt. 

In vorteilhartaz- Au»«:aa tal tung dee Erf indungsgegeriBtandaa 
kann daa Dehnetorralawent im Strom des Kuhlwa aaerruckXaufaa 
angeordnet sein. vebal ea bauXich und runktionell vortallhart 
«1« kon9:«ntris«b zur l^a^erun^ uer Velle fiir dia Vasserptiinpe 
Xiesendca Rin^Xement auaeebiXdet gain kanrit das (Ib^r ^in^n 
Ria^kolben «it der Varii tall ^cheib^ in Verbinduo^ steht. 

Auf d«r Velle t»er \t asaei-puapc k«nn «uch da? Luftcr/-ad fiir 
d«n Kiihlcr dcr Br er»nKr»rtme»chine ^inseordr.et «ein, ©o dafl 

1 30038/0058 - 5 - 
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vortf?ilhAft ouch der Lui*tvoluin«naurchAa t2; dux^ch dcTi KiihXer 

lb der Zttichnunf ist d«^r G^ffenatand d«r Errindutis in einen 

An eine Bror«ikr*<*t«i»« nchiae 1 i»t ein Wn A^orpuupanstthAU tfe Z 
bn^ef lanscht , in datn ein auf vainer VeXX^ 3 f»«te£ F^mpM^ 
rad fi onseordnet lat- DXe V«ll<s 3 isii 1« V>0B«rpuiiipensehSu- 
oe a auf VlEi.i;ltt««ni 5 ^elA^ert und isia w^rd w^tteltf 
KeiXri«iBQn-Keg^JL£«tri«be0 6 von dwr l^uvVeXv^lIe 7 der Brcnn- 
kraf tmaachi^v h«r atP««trAeb«n«. Die V(t:ratellacb«ib« 6 der aur 
der Velle 3 nafieordnetea Rieia^nBChtfib* 9 daa K«J.lriafB«n^ 
R«(CBl^atrleba« 6 lot s«sen o±»o Oruckfcder lO VerBChlvbbar- 
BUfl^efalldet. um d^an wlrk^amen Durchmf'.iffScx^ der Eiemenaebeibe 
9 fiir dati Riemeti 11 vefiCnd^rtx ani konn^n. D«a Vara«hiaban dar 
VerateXlach«ibe 6 wix-d voa ainam t»«hn»Tof rel«iiiant 12 und 
elnam Rlngkotlben 13 vo rg anoint an . D^hnatof^TeXemeki^ 12 

und dar Ringkolban 13 elnd koiizent.rij»<^h atur LagerMng clar 
Walla 3 angeordnatp derart, dafl dn* DohnstotraXemQiit 12 von 
elnem Raum l4 uinseben ist, durch den dfts ]CtihIw»a«er im ftUck- 
lauf striSat. Aur der Vfelle 3 iat von dar Bieoienacheibc 9 
nocli dar Lii£tar 1$ rUr vJaii Kublar I6 ar.«caordnet^. 

B«i niedrisan KUhlwoasertemperaturan nlmrnt dar K«llrlen«fi 11 
aur dam Kaiiri eineti-Regelge trl eba 6 die aue der ^^aichmung er^ 
aicht-Xlcbe Lage aln. I>a» Pampenrad k fordart Kiihlva««er aua 
tf«r erennkraf tmaHCbina 1 In Prallrichtuvig 17 in dan-RaUn 14 > 
von vo ea i« Prallricbtung "18 Xn den Kiihler 16 gela&gt. Aue 
deal Kiibler 16 str^mt doff abgekiihlte KUhlwaiiaer in Pfffil-^ 
ricbtuag 19 in dia Brannkra Tttnapcblne !• 

Wit :bunahmender Erw griming da^ Kilblwa j^aer in der drennJcrart- 
rna5cliine J wird dareh den durch den R»um l4 sctroffieni^en Ktihl- 

1 30038/OOBe " ^ ■ 
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FROM Af t2 & Artz. P-*^- (MON)JAN 8 2007 1 7: 1 6/$T. I 7: 1 5/No. 6840082573 P 8 

I * 



3007640 

~ " ~ Cftlw 12 678/4 



««asserriickl*uf das Dehnstoff el*io,nt J2 in Sinn« einer Au«- 
•fvltnuns; be«influQ1: i>nd Ufeer den llin«koi»>,n 13 wtrd dl« v«r« 
Btellsc.helbft 8 «e«en die l>ruckf»<Jer tO sedHickt, «o d«0 der 
Ricm«B 11 anf der Ri«m»n«ch«ibe 9 -ut ^iiieiii kleittei-.n DurcH^ 
aiO0«er und auf dpr RieiDenschelb* SO mit Hilf€ d©r UruckTedsr 
81 aur «lnciD grpfiaron OurctuDQaBBr UMlsufr und daiitit d»a >un- 
p«»rad 4 der Wvveerpurape und 8a«ietazeltls aucb der Luft«T 15 
aeht>«ller etigetrieben wejrd«it . 



130038/0056 
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■« : 



FROM Artz & Artz, P. C 



(MON)FEB 12 2007 17:27/$T. 17:18/No. 6840082630 P 25' 
(MON)JAN 8 2007 1 7:1 6/ST. 17. is/No. 6840032573 P 9 

' - - Oaim 12 672 /U • 



3007640 



AfVTMldotiiO: 




FMP 1/12 

17. 5epiBiiife6r196t 



• > 



13OO38/005 G 



PAGE 25/2S * RCVD AT 211212007 5:20:33 PM [Eastern Standard Time]* SVR:USPTO€F}(RF-2/2' DNIS:273g300 * CSID:t12482239322 * DURATION (mm-ss):0S-14 



